A 52-year-old man presented with vomiting, general fatigue and hyponatremia. His symptomsand signs were consistent with the syndrome of inappropriate secretion of antidiuretic hormone (SIADH). Endocrine studies revealed hypopituitarism and administration of hydrocortisone resulted in a marked polyuria. The patient was diagnosed as masked diabetes insipidus. The lymphocytic hypophysitis was also diagnosed on the basis of MRI findings and anti-pituitary antibody. Six months later, these abnormalities disappeared. Diabetes insipidus may exist in a case of hyponatremia due to contrastive SIADH.Such patients mayrecover spontaneously and careful follow-up is required, avoiding a long-term treatment by monotonouscontinuation of hormonalreplacement. (Internal Medicine 42: 991-995, 2003) 
Introduction
Lymphocytic anterior hypophysitis is an inflammatory lesion of the anterior pituitary which is considered an autoimmunedisorder (1). Somepatients show simultaneous involvement of infundiburo-neurohypophysitis, posterior hypophysitis, chronic thyroiditis or Graves disease, indicating polyglandular autoimmune syndrome (2). Most of the patients develop either lymphocytic adenohypophysitis or infundiblo-neurohypophysitis and approximately 1 6 percent of the cases with hypophysitis develop both resulting in lymphocytic panhypophysitis (3). The chronic inflammatory change of neurohypophysis is considered to be a cause of idiopathic diabetes insipidus (4, 5) . In the absence of glucocorticoid, on the other hand, marked antidiuresis is induced even in the cases of diabetes insipidus due to an exaggerated release of vasopressin (6) and enhanced synthesis of the vasopressin-dependent water channel, aquaporin 2, in the renal collecting tubule (7). This condition hitherto reported in cases with neoplastic lesion of the hypothalamohypophyseal region has been termed "masked diabetes insipidus"
.
In the present report, a case of lymphocytic hypophysitis associated with hyponatremia is described. This condition was compatible with SIADHthat immediately switched to diabetes insipidus after replacement with hydrocortisone, indicating masked diabetes insipidus in panhypophysitis. After six months of follow-up period, these disorders including diabetes insipidus as well as anterior hypopituitarism completely disappeared.
For editorial comment, see p 924.
Case Report
A 52-year-old mancame to our hospital because of a headache and vomiting. One month previously, he started to complain of a dull discomfort in his eye region, headache and vomiting. Twoweeks after the onset, appetite loss and general fatigue were added and became worse. After preliminary examinations in the outpatient clinic, he was admitted to our hospital for further treatments. On physical examination, his blood pressure was 94/52 mmHg,pulse rate 120/min, regular. His skin was slightly dry but no other abnormal physical findings were observed.
Laboratory examination of serum revealed markedhyponatremia, hypoosmolality in serum, hyperkalemia and high After admission to our hospital, the patient's headache, nausea, vomiting, general fatigue and weakness became worse day by day. His consciousness became gradually drowsy and could not eat a meal. Seven days after his admission, oral administration of 15 mg/day of hydrocortisone was started as a replacement therapy for hypoadrenocortism. His conditions including a sense of well being were markedly improved on the day of this replacement. He became able to take all of his daily hospital meals on the second day of this therapy and could walk by himself on the fifth day. However, his urine volume abruptly increased in response to hydrocortisone administration and it reached 10 //day associated with a marked polydipsia. In parallel, serum sodium level became elevated to 148 mEq//, plasma osmolality to 307 mOsm/kg, and urine osmolality fell to 100 mOsm/kg. Neurohypophyseal function evaluated by 5%hypertonic saline infusion test turned out to be impaired (Table 2) . Maximumurine osmolality after the load of hypertonic saline remained below plasma osmolality, indicating diabetes insipidus.
Magnetic resonance imaging (MRI) of hypothalamo-pituitary region revealed a diffuse thickening of the pituitary stalk. Anterior pituitary gland was swollen and enhanced heterogeneously (Fig. 2) . Clinical symptoms, endocrinological as well as immunological studies and MRI findings were all compatible with the diagnosis of lymphocytic panhypophysitis, including anterior hypophysitis and infundibulo-neurohypophysitis. Immediately after the start of nasal administration of 15 jug/day of desmopressin, the urine volume fell to the normal level and polydipsia disappeared. The patient was discharged Diabetes Insipidus in Hypopituitarism from our hospital on the 22nd day of admission under the replacement therapy of hydrocortisone and desmopressin (Fig.  3) . He was followed up in the outpatient clinic. At the time of his discharge, abnormal MRIfindings observed initially disappeared almost completely (Fig. 2) . Five months later, the basal secretion of cortisol and urine volume returned to normal range even without any replacement of hydrocortisone or desmopressin. He stopped taking hydrocortisone six months after his discharge. Spontaneous recovery of lymphocytic hypophysitis was thus confirmed (Table 3) .
Discussion
In the present patient, the initial hyponatremia associated with an exaggerated excretion of urinary sodium and increased urinary osmolality seems to be compatible with the diagnosis of SIADHas described by Oelkers in patients with Diabetes Insipidus in Hypopituitarism hypopituitarism (9). The SIADH was quickly switched to diabetes insipidus, an opposite neurohypophyseal disorder, immediately after the start of hydrocortisone administration. Glucocorticoid deficiency causes vasopressin dependent as well as independent impairment of water diuresis due to renal factors. It was recently reported that in the absence of glucocorticoid, the production of aquaporin 2, vasopressindependent water channel, in the kidney is enhanced and the antidiuretic action of vasopressin is exaggerated in rats (7). Further, urinary excretion of aquaporin 2 is relatively elevated in hyponatremic patients with hypopituitarism in comparison with their plasma vasopressin levels in other hyponatremic patients (10).
In accordance with the facilitation of vasopressin release (6), this mechanism seems to play an important role in the development of hyponatremia in h ypopituitarism
( 1 0).
Glucocorticoid is known to amplify the biological actions of hormones such as glucagon or epinephrine in their target tissues through its "permissive effect" (ll).
In the case of vasopressin action in the renal collecting tubule, in contrast, its "permissive effect" seems to exert as an attenuator, not an amplifier, of vasopresin action. Glucocorticoid deficiency due to anterior hypophysitis may enhance the secretion of vasopressin from neurohypophysis.
Glucocorticoid deficiency is known to enhance vasopressin synthesis in the hypothalamus in rats (12) and relative elevation of plasma vasopressin is seen in the presence of hyponatremia in patients with hypopituitarism (9). In acute intermittent porphyria, during the destructive process of the infundibuloneurohypophyseal system, hyponatremia is frequently seen due to probable leakage of vasopressin from this system (13). The leakage of vasopressin from infundibulo-neurohypophyseal system, however, seems to be less possible in the present case since no preceding hyponatremia is reported among many previous cases of diabetes insipidus following infundibulo-neurohypophysitis (5). In the lymphocytic hypophysitis, thus, two opposite states of neurohypophyseal disorder, SIADH as well as diabetes insipidus, seem to be able to coexist latently. Among the reported cases with lymphocytic hypophysitis, there are only a few cases presenting hyponatremia followed by diabetes insipidus (14), namely m asked diabetes insipidus.
In the present patient, hypothyroidism showed low serum thyroid hormones and the elevation of TSH was also observed two months after his discharge.
On the basis of positive anti-microsome antibody, these findings indicate chronic thyroiditis. The diagnosis of polyglandular autoimmune syndrome, thus, seems to be supported (2). In the present case, the latent hypothyroidism also improved without a specific t reatment in three months during the follow-up period.
In addition to the successive occurrence of SIADH and diabetes insipidus, the spontaneous recovery of hypopituitarism and diabetes insipidus was also a notable finding in the present case. His basal levels of plasma ACTH and serum cortisol and the response of ACTH to CRH showed normal by pituitary stimulating tests ( Fig. 1 ) that were carried out on the fifth day after starting hydrocortisone. This finding seems to be due to the spontaneous recovery during the course of lymphocytic hypophysitis.
In the case of lymphocytic panhypophysitis, especially in patients of acute onset, very cautious follow-up seems to be indispensable avoiding a long-term treatment by monotonous continuation of hormonal replacement. Rapid fluctuations over a short term of a variety of endocrinological states including spontaneous recovery, as its natural course, should be taken into account in cases of lymphocytic hypophysitis.
